SpHbox7, a new Abd-B class homeobox gene from the sea urchin Strongylocentrotus purpuratus: insights into the evolution of hox gene expression and function.
Hox genes, by virtue of their key functions in axial patterning, have long been thought to be pivotal players in the evolution of developmental mechanisms. Despite their potential importance in evolution, there is little information about Hox genes in animal groups that are most closely related to ancestral Chordates. Accordingly, we have taken the step of analyzing Hox gene expression and function in the sea urchin embryo, whose simple bilateral body plan is thought to resemble that of a stem organism in the Chordate lineage. Here we describe the isolation, sequences analysis and spatiotemporal expression pattern of a sea urchin (Strongylocentrotus purpuratus) Abd-B-like gene, designated SpHbox7. We show that this gene is one of at least two Abd-B-like genes in the S. purpuratus genome, a result that argues against the simple hypothesis that Hox gene duplications occurred only during the evolution of the chordates. SpHbox7 transcripts are first detectable in midblastula stage embryos, increase in amount during gastrulation, decline slightly by the pluteus stage, and are not detectable in any tissue of the adult. Whole mount in situ hybridization and antibody staining with an SpHbox7-specific antibody reveal that both SpHbox7 mRNA and protein are present throughout the embryo in the blastula. Subsequently, they are localized in the invaginating archenteron, secondary mesenchyme, and oral ectoderm. By the pluteus larva stage, SpHbox7 protein and mRNA are present in the gut, larval arms, and portions of the oral ectoderm. This complex and dynamic expression pattern suggests that SpHbox7 has a role in the patterning of the gut, the mesoderm, and the oral surface.